KAIRT=WI0F5E 5H % Nat Prod Res Dev 2018 ,30.72-78

X E %S :1001-6880 (2018 ) Suppl-0072-07

BREEHBIUKEEZRNEAEFPRELETER

WAL N EFELKER L E B R
LRIZERIAZE Y 110016;° 2 M YR AT ), K 671600

T E RS IE N E R - £ BE- KRB R — SUN- LB K AR R I AH B, LB SR B 3R, I LR BOR N
FE bR, 388 AT B R 20 R [0 [T 325 S P T 238 R U] OB LU X B BRI s, 25 SRR JRAE S &
FEFRIT. 25 544 (NH,, ) , S0, 23% (w/w) , ZBE20% (w/w) RT3 750 W, 75 B ] 44. 5 min, 8 1128
(¢/g) ARBGREE 25 C, TEMFRMF THRECEN 9. 04 me/g, JFALT R X DPPH [ i HA BORIIERRAE ST , Hidlis
Tl B UK AB SR BT A R T R R PR T W s T — M LR R I . 1% T2 I T B R E I BT

SRR R S I s BUKAH R GE s R ; IR AE T R g i T v
[ 4325 :R94;Q946.91 XEkFRIZAD ;A DOI:10. 16333/5. 1001-6880. 2018. S. 012

Extraction of Procyanidins from Grape Seeds Using
Ultrasonic-assisted Aqueous Two-phase System
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Abstract : The phase diagrams of (NH,),SO, or NaH, PO, + ethanol + water systems were developed by titration meth-
od. The effects of ultrasonic power,ultrasonic time/and ratio of material to solution,on the extraction yield, were studied
by single factor experiments and response surface methodology. The result showed that the optimal extraction conditions
were (NH,),SO, concentration of 23% “(w/%) , ethanol concentration of 20% (w/w) ,ultrasound input power of 750
W, ultrasound time of 44. 5 min,ratio of solvent to solid of 28 (g/g) and extraction temperature of 25 C. The extraction
yield was 9. 04 mg/g under the optimal conditions. The Procyanidins has a strong ability of scavenging DPPH, and the
antioxidant capacity of procyanidins extracted.from grape seeds using ultrasonic-assisted aqueous two-phase system sig-
nificantly higher than that of general reflux extraction. The technology were stable and feasible.
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Table 1 Factors and levels of response surface experiments
GES 7K Level
Factor 1 0 1
(X,) #A 2% Ultrasound power (W) 600 800 1000
(X,) #A ] Ultrasound time (min) 30 45 60
(X3) K Liquid to solid ratio (g/g) 20 25 30
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Table 2 The experimental design and results of response surface analysis
H R Kok
s Factor and level ek
“Run X, B X, B X; WORFEL Vield
Power Time Liquid/solid ratio (mg/g)
(W) (min) (¢/g)
1 600 30 25 7.59.+0.02
2 1000 30 25 7.74 +70.08
3 600 60 25 7.83 +.0.14
4 1000 60 25 7.91 +0.02
5 600 45 20 7.03 = 0.01
6 1000 45 20 7.11 = 0.02
7 600 45 30 7.98 = 0.02
8 1000 45 30 8.09 + 0.05
9 800 30 20 7.57 = 0.10
10 800 60 20 7.82 = 0.04
11 800 30 30 8.61 = 0.02
12 800 60 30 8.83 + 0.02
13 800 45 25 8.95 = 0.15
14 800 45 25 9.00 = 0.11
15 800 45 25 8.96 + 0.09
RI\TESWER
Table 3. The analysis of variance
FRICK Yield
AT Fr b (me/e)
Source o i F i B
Sum of Squares F value p-Value Significant
571 Mode 9 6.04 872.06 < 0.0001 iR 3 Significant
X, I 0.022 28. 64 0.0031 * ok
X, 1 0.097 125.71 < 0.0001 E
X3 1 1.98 2571.49 < 0.0001 * ok
X\ X, 1 1.225E-03 1.59 0.2628
X, X5 1 2.250E-04 0.29 0.612
X, X4 1 2.250E-04 0.29 0.612
X’I’ 1 3.18 4136.23 < 0.0001 E
X3} 1 0.28 359.35 < 0.0001 s
X§ 1 0.88 1145. 46 < 0.0001 E
5% 7% Residual 5 3.850E-03
JRALUI Lack of fit 3 2.450E-03 1.17 0.4924 A3 Not significant
4l {2 Pure error 2 1.400E-03
SN Cor total 14 6.05
R 0.9994
Ry 0.9982

TP <0.05 HRMEFE, ™ " P<0.01 S22, P >0. 10 AR,
Notes; * P <0.035,significant; * * P <0.01 ,more significant; P >0. 10 ,not significant.
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Fig. 1 Response surface and contour plots showing the pairwise interaction effects of various hydrolysis conditions on the extraction

yield of procyanidins
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Note ; Response surface diagram (a) and contour plot (b) for yield as a function of ultrasound power and time ; Response surface diagram (¢) and con-

tour plot (d) for yield as a function of ultrasound power and liquid to solid ratio; Response surface diagram (e) and contour plot (f) for yield as a

function of‘ultrasound time and liquid to solid ratio
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